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(57) ABSTRACT

Disinfecting a surface of packaging includes breaking up
one of an outer covering and a membrane of germs on the
surface, and applying carbon dioxide to the surface. Break-
ing up the outer covering or membrane 1s carried out by one
or more ol applying bactericidal energy, illuminating with
UV radiation, illuminating with ultrasonic radiation, apply-
ing a bactericidal treatment medium, and applying a chlorine
compound.
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1
METHOD FOR STERILIZING PACKAGING

RELATED APPLICATIONS

This 1s the national stage, under 35 USC 371, of PCT/
EP2014/075752, filed on Nov. 27, 2014, which claims the
benelit of the Dec. 10, 2013 priority date of German appli-
cation DE 10 2013 113784.9, the contents of which are

herein incorporated by reference.

FIELD OF INVENTION

The 1nvention relates to packaging of products, and in
particular, to disinfection of packages.

BACKGROUND

In the packaging of products, 1t 1s frequently necessary to
disinfect or sterilize surfaces that convey the products or
filling contents. These surfaces include surfaces that come 1n
contact with a product or filling contents, surfaces of pack-
aging and packaging closure elements, and machine surfaces
that come 1n contact with a product or filling contents and/or
with a treatment medium or treatment means troduced 1nto
the packaging during filling. This 1s particularly important so
as kill germs. These include germs that are harmiul to the
product, such as fungi, bacteria, viruses, etc.

A known method for carrying out such a procedure 1s to
use a suitably powerful disinfection agent.

SUMMARY

An object of the invention i1s to provide a particularly
cllective method for the disinfection or sterilization of
surfaces of product-critical or filling contents-critical sur-
face areas of packaging.

As used herein, “packaging” signifies packages or con-
tainers that are conventionally used in the food sector, and
in particular also 1n the beverage sector, and specifically, 1n
particular, containers such as bottles, cans, or kegs, made of
glass, plastic, metal, or also soit packaging, such as that
made from cardboard and/or plastic film and/or metal film or
toil.

As used herein, “product-critical or filling contents-criti-
cal surfaces” include surfaces that come 1nto contact or are
in contact with a product or filling contents, in particular
iner surfaces of packaging and/or packaging closure ele-
ments, but also surfaces formed 1n machines and systems
with which the respective product or filling means come in
contact or are in contact, at least for a limited period of time,
such as, for example, the inner surfaces of product or filling
contents tanks, product or filling contents pipes, filling
clements, etc. “Product-critical or filling contents-critical
surfaces” 1n the meaning of the invention are, however, also
such surfaces, 1n particular 1n systems and machines, which
come 1n contact or are 1n contact with a medium, at least for
a limited period of time, which are used as operational
means during the filling of the packaging, which are intro-
duced into the packaging, for example as flushing gas or as
tensioning gas during the pressure filling of bottles or similar
containers.

As used herein, “pressure filling” 1s to be understood 1n
general to mean a filling process with which the container to
be filled 1n each case 1s subjected to pre-tension before the
actual filling with a tensioning gas (inert gas or CO2 gas)
under pressure, which then, during the filling, 1s increasingly
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forced out of the interior of the container, as return gas, by
the filling content that tlows 1n.

A particular feature of the method according to the
invention 1s that the treatment of the surface that 1s to be
disinfected, with the disinfection agent, 1s supported by the
imposition of an anti-bacterial energy application and/or
with an anti-bacterial treatment medium. In this situation,
with this anti-bacternial energy application and/or with this
anti-bacterial treatment medium, the cell structure, 1n par-
ticular outer coverings or membranes of the germs are
broken up, as a result of which an improved and more rapid
penetration of the disinfection agent into the germs 1s
achieved, and the quality of the disinfection, 1.e. the disin-
fection rate, 1s improved, with reduced treatment duration.

The energy application 1s provided by light, preferably
UV light or UV radiation, by light flashes, by ultrasonic
waves, by electromagnetic radiation, and/or by electron
radiation.

Suitable as anti-bacterial treatment media are, {for
example, chlorine compounds, such as chlorine oxide
(ClO,) or a medium containing these chlorine compounds as
ellective components.

As a disinfection agent, or as an eflective, 1.e. bactericidal
component of the disinfection agent, a component may be
used that 1s environmentally compatible and, in particular,
that also avoids the risk of injury to the operating personnel,
such as carbon dioxide (CO.,), and/or the disinfection agent
can contain the bactericidal component, such as a chlorine
compound, preferably chlorine dioxide (ClO,) 1n an only
reduced dosage, for example 1n a dosage reduced 1 com-
parison with the bactericidal treatment medium.

The disinfection agent, as well as the anti-bacterial treat-
ment medium are used, with the method according to the
invention, either 1n the form of gas and/or vapor, or also 1n
liquid form, for example as an aqueous solution.

As used herein, expressions such as “essentially” or
“approximately” include deviations from an exact value by
+10%, preferably by 5%, and/or deviations in the form of
changes that are not of significance to the function.

Further embodiments, advantages, and possible applica-
tions of the invention are also dertved from the following
description of exemplary embodiments and from the figures.
In this situation, all the features described and/or represented
as 1mages are individually or in any desired combination
basically the object of the invention, regardless of their
inclusion in the claims or reference made to them. The
contents of the claims are also a constituent part of the
description.

BRIEF DESCRIPTION OF THE FIGURES

The invention 1s explained in greater detail hereinatter by
exemplary embodiments on the basis of the figures, 1n
which:

FIG. 1 shows a sequence of diflerent method steps for the
disinfection or sterilization of surfaces, in particular of
surfaces conveying product or filling contents;

FIG. 2 shows, 1n the diagrams a-c, again in an enlarged
representation, a surface during the treatment with the
method from FIG. 1; and

FIG. 3 shows a representation similar to FIG. 1 with a
further embodiment of the method according to the mmven-
tion.

DETAILED DESCRIPTION

FIG. 1 shows an object 1 that, during 1ts use, comes 1n
contact with at least one surface 2 with a product of filling
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contents, such as a beverage, and for this reason must be
disinfected or sterilized at least on this surface 2. The object
1 1s reproduced only schematically and 1n part representa-
tion,

Examples of an object 1 include a container that 1s to be
filled with a product or filling contents, e.g. a beverage, a
container closure element, or a function element of a con-
tainer treatment machine, wherein, in this case, the surface
2 forms a machine surface that 1s 1n contact or comes 1n
contact with the product or filling contents or with an
operating means.

Diagram a of FIGS. 1 and 2 shows a first step for
disinfection or sterilization of the surface 2. The {first step
includes subjecting the surface 2 to an aggressive anti-
bacterial treatment medium. Examples of ways to execute
the first step include any one or more of: exposure to
chlorine dioxide (ClO,); exposure to radiative energy A,
such as electromagnetic radiation, including light and 1n
particular UV light, either continuously or in flashes, expo-
sure to ultrasonic radiation, and exposure to electron radia-
tion. This treatment promotes damage to germs, and in
particular, to their cell structure, especially the cell wall or
membrane of germs adhering to the surface 2. It also reaches
a surface layer 4 containing these germs 3. The anti-bacterial
treatment medium 1s applied, for example, in gas form
and/or 1 an aqueous solution, for example by metering
nozzles, onto the surface 2.

The treatment can be applied both by energy application
as well as by the imposition of the anti-bacterial treatment
medium on the surface 2. The two treatments can be applied
with time delay, simultaneously, or with temporal overlap.

After the damaging or breaking up of the germs 3,
corresponding to diagram b 1 FIGS. 1 and 2, a further
method step of treating the surface 2 with the disinfection
agent takes place. By contrast with known methods for
disinfection and/or sterilization of containers, container clo-
sure elements, and/or machine surfaces with a disinfection
agent, the method disclosed herein permits a particularly
gentle, environmentally-friendly, and/or machine-iriendly
disinfection agent to be used. This also avoids the risk of
injuring operating personnel. This 1s possible due to the fact
that 1n method step a, the germs 3 or their cell structures or
cell membranes respectively, as well as also the layer 4, have
already been damaged or broken up to the extent that, 1n
method step b, a gentle disinfection agent 1s suflicient for the
reliable killing of the previously damaged germs 3. In this
situation, it 1s possible to achueve a killing rate that, using
conventional methods, can only be achieved with a very
intensive disinfection agent.

A suitable disinfection agent for method step b 1s carbon
dioxide (CO,), the bactericidal effect of which arises from
the way i1t reduces pH value as it penetrates the germs 3.
Eventually, the germ can no longer regulate 1itself and dies.

Another suitable disinfection agent for method step b 1s
chlorine dioxide (ClO,) at a dosage lower than that used 1n
method step a.

The disinfection agent 1s applied to the surface 2 in
method step b as either a gas or 1n the form of an aqueous
solution, as 1s indicated with the arrows B. In those practices
that use CO, 1n an aqueous solution as a disinfection agent,
the solution contains CO, 1n a concentration of, for example,
up to 2.5 grams per liter of water at ambient or atmospheric
pressure.

Due to the damaging of the germs 3 and due to the
breaking up of the surface layer 4 in the first step a, the
second step b achieves a reliable disinfection and steriliza-
tion also takes place of those regions of the surface 2 that,
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in the first step a, were shadowed. These shadowed regions
were either not pre-treated by the energy application in the
first step, or were treated inadequately. These shadowed
regions make up only a minor part in terms of surface area.
In most cases, the shadowed regions take up less than 20%
of the surface’s total surface.

In a third method step, corresponding to diagram ¢ 1n
FIGS. 1 and 2, there takes place preferably a flushing of the
surface 2, and therefore a complete removal of the killed
germs 3 and of the surface layer 4, with a suitable flushing
medium C. A suitable flushing medium would be sterile
water.

It has been assumed heretofore that the object 1 1s treated
only on one surface 2 for the disinfection or sterilization. It
1s understood that the treatment 1s applied to all the surfaces
2 of the respective object 1 that must be sterile or germ-iree.
The first through third steps a-c¢ described heretofore are
then carried out on all the surfaces.

It has also been assumed heretofore that the energy
application 1s eflected directly onto the surface 2 that 1s to be
disinfected or sterilized. In principle, with objects 1 that are
permeable to the energy radiation used, which can be light,
ultraviolet radiation, electromagnetic radiation generally, or
electron radiation, it 1s also 1rradiate the surface 2 that 1s to
be disinfected or sterilized with this energy, 1n addition to
irradiating the object 1.

If the objects 1 are containers, then the method described
herein 1s carried out, for example 1n a system or machine for
the cleaning and/or sterilization of the containers, for
example 1n a rinsing machine. In these practices, nozzles
direct the bactericidal treatment medium and the disinfection
medium into the containers or onto the inner surfaces of the
containers that are to be disinfected or sterilized. If the
objects 2 are container closure elements, then this method 1s
carried out, for example, 1n a system or a system component
that provides a closing machine with the sterilized container
closure elements.

FIG. 3 shows, 1n diagrams a-c, the method steps of a
turther method according to the invention that differs from
the method described 1n connection with FIG. 1 only 1n that,
during the disinfection, 1.e. the second step b, the disintec-
tion agent contains at least two components 1n mixture. An
example of such a mixture 1s a mixture of ClO, and CO,.
The two components of the disinfection agent are provided
pre-mixed or pre-metered in an aqueous solution or 1n a gas,
and applied onto the surface 2 that 1s to be disinfected or
sterilized.

To avoid the inadvertent release of a gas component of the
mixture, such as carbon dioxide, 1t 1s useful to keep the
disinfection agent under pressure during the metering and up
until its application onto the surface 2. Doing so prevents the
escape of the mixture’s gaseous constituents. This ensures
that the mixture retains its full effectiveness until it actually
emerges from a treatment nozzle and enters an environment
at ambient pressure. This pressurization technique promotes
a higher bactericidal rate with reduced treatment duration
because the eflectiveness of the disinfection agent 1s fully
retained.

Regardless of whether the disinfectant agent formed from
at least two components 1s applied in gaseous form or 1n
liquid form, for example as an aqueous solution, onto the
surface 2, it 1s also possible to keep the components of the
disinfection agent separate until the agent 1s about to be
applied to the surface 2. Just before application thereof,
mixing takes place, for example by the use of mixing
nozzles or nozzle arrangements that comprise at least one
nozzle for each component. If the objects 1 are containers,
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the mixing nozzles or nozzle arrangements are constituent
parts ol a treatment position of a machine for the cleaning
and/or sterilization of containers, such as a rinsing machine.

Some practices of the method include executing all three
steps a-c at one and the same treatment position. In these
practices, the object 1 remains at this treatment position until
the completion of the method.

Other practices include executing the method steps at
different treatment positions. These practices mclude mov-
ing the object 1 from one location to the next as treatment
Progresses.

For the sake of better overview it has also been assumed
that the method steps a-c are carried out 1n time sequence
one aiter another. However, 1n some practices, the treatment
supporting the eflect of the disinfection agent, with the
bactericidal treatment medium and/or with the bactericidal
energy application, namely the first step a, 1s carried out
simultaneously with the treatment with the disinfection
agent, namely step b. In other practices, the first and second
steps partially temporally overlap.

The invention has been described heretofore on the basis
of exemplary embodiments. It 1s understood that numerous
alterations or deviations are possible without thereby leaving
the inventive concept on which the imvention 1s based.

Having described the invention, and a preferred embodi-
ment thereof, what 1s claimed as new, and secured by Letters
Patent 1s:

1. A method comprising disinfecting a surface of pack-
aging, wherein said surface 1s selected from the group
consisting of a product-critical surface and a filling contents-
critical surface, wherein disinfecting said surface comprises
executing a first step and executing a second step, wherein
executing said first step comprises breaking up one of an
outer covering and a membrane of germs on said surface by
applying a chlorine compound at a first dosage, and wherein
executing said second step comprises applying, to said
surface, a disinfection agent that comprises carbon dioxide
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and said chlorine compound, wherein said chlorine com-
pound 1n said second step 1s applied at a second dosage that
1s less than said first dosage.

2. The method of claim 1, wherein said disinfection agent
1s applied 1n liquid form.

3. The method of claim 1, wherein said disinfection agent
1s applied 1n gas form.

4. The method of claim 1, wherein said disinfection agent
1s applied 1n aqueous form.

5. The method of claim 1, wherein the step of executing
said first step comprises, 1 addition to applying a chlorine
compound at a first dosage, 1lluminating said surface with
flashes of UV radiation.

6. The method of claim 1, wherein said second step
comprises applying carbon dioxide at a first pressure above
ambient pressure and reducing said {irst pressure to ambient
pressure alter said carbon dioxide has been applied to said
surface.

7. The method of claim 1, wherein the step of executing
said first step comprises applying chlorine dioxide at a first
dosage.

8. The method of claim 1, further comprising executing,
said second step only after having executed said first step.

9. The method of claim 1, further comprising beginning,
execution of said second step before completion of said first
step.

10. The method of claim 1, wherein the step of breaking
up said one of an outer covering and a membrane of germs
on said surface further comprises illuminating with UV
radiation.

11. The method of claim 1, wherein the step of breaking
up said one of an outer covering and a membrane of germs
on said surface further comprises illuminating with ultra-
sonic radiation.

12. The method of claim 1, wherein said chlorine com-
pound comprises chlorine dioxide.
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